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Abstract 
BACKGROUND 
This analysis focuses on determining differences in the risk of stillbirth in Spain by 
comparing native and foreign mothers with regard to bio-demographic factors.  
 
METHODS 
The study is based on micro-data, one record per delivery for 2,869,329 births occurring 
from 2007 to 2012.  
 
RESULTS 
For a total of 2,287,819 single deliveries the average stillbirth rate for Spanish mothers 
(S) was 2.51 per 1000; for non-Spanish mothers (NS) it was 3.99 per 1000. Two 
multivariate Poisson regression models were applied to obtain adjusted stillbirth risk 
ratios (RR), one for S and another for NS mothers. For both groups the following 
variables were included in the model: Caesarean, mother’s age, birth weight, duration 
of gestation, and maternal education. Parity, however, was incorporated only for 
Spanish mothers, while for the non-Spanish the relationship status and the father’s 
nationality were included. The increase in RR is similar for certain variables, such as in 
cases where no Caesarean was performed (S: 3.356; NS: 3.439); while for other 
variables differences are observed with regard to maternal origin, for example weight at 
birth <1500g in relation to   2500g (S: 4.154; NS: 21.367).  
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CONCLUSIONS 
Immigration, together with differential reproductive maternal characteristics, had an 
influence on RR. Maternal education, as an indicator of socioeconomic conditions, is 
one of the most important socio-cultural variables in this respect. Certain reproductive 
and socio-cultural maternal variables affected RR differently in Spanish and foreign 
women, suggesting the benefit of implementing policies to achieve a decrease in the 
risk of stillbirths in the NS group.  
 
 
 
1. Introduction 
Pregnancy complications in developed countries are few and outcomes are generally 
favourable for both mothers and infants (Kramer 2003). Stillbirths,
 
however, currently 
account for more than 50% of all perinatal deaths (Cnattingius and Stephansson 2002). 
In the past the World Health Organization linked the viability of the foetus to a 
gestational age of more than 28 completed weeks of pregnancy. The criterion currently 
recommended is weight at the time of removal or expulsion of the foetus, although the 
minimum number of grams is subject to debate (INE, 2013). In the United States and 
Great Britain the thresholds for length of gestation are 20 and 24 weeks, respectively 
(Opara and Zaidi 2007). Ekéus et al. (2011) considered stillbirth as death occurring at 
28 completed weeks of pregnancy. In Spain registration of foetal deaths is required only 
in cases where the gestation is greater than 180 days. This threshold is comparable to 
the Italian ISTAT definition (Astolfi et al. 2004).  
Huang et al. (2008) suggested that, in the absence of pre-existing medical 
disorders, it is difficult to establish a range of limit points within a continuous variable, 
such as age. Advanced maternal age appears as an independent risk factor for certain 
adverse outcomes in pregnancy, although age may be combined with many other 
factors, such as parity, pre-existing diabetes mellitus, and/or hypertension (Jolly et al. 
2000).
   
Stillbirths are complex and multifactorial in nature. Although maternal age is 
important, they can also be influenced by parity, weight at birth, and duration of 
gestation (Luke and Brown 2007). Weight and prematurity are recognized as the most 
important causes of stillbirth (Mohsin et al. 2006).  
For single and multiple deliveries a reduction of late foetal mortality from 3.9 to 
3.3 per 1000 was reported in Spain from 1996 to 2005 (Luque 2008), but mothers 45 or 
older still accounted for 70% of stillbirths.  
Adverse foetal outcomes begin to accelerate when women reach the age of 35, but 
they rise even more quickly after 40 (Ulizzi and Zonta 2002). Undesirable results of 
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pregnancies among adolescents have been associated with a range of socioeconomic 
and biological disadvantages (MacDorman et al. 2007), including incomplete lower 
level education, limited job opportunities, and parental marital disruption (Cowden and 
Funkhouser 2001). The incidence of stillbirths among teenage mothers is high because 
they are more vulnerable to nicotine and alcohol addictions, often lack pre-natal care, 
and have premature and low birth-weight deliveries.  
Birth weight declined in Spain from 1980 but has risen slightly in recent years, 
coinciding with the increase in the percentage of births by foreign mothers (Fuster et al. 
2013). Considering the regional heterogeneity that exists in Spain, Fuster et al. (2014) 
studied geographic differences in low birth weight with regard to biological, 
demographic, and socioeconomic factors, among them the mother’s professional 
qualification. They reported considerable inter-provincial variation, which was partly 
attributable to the unequal reproductive pattern of immigrant mothers. The level of the 
mother’s education is also regarded as a reliable indicator of economic factors that may 
influence the occurrence of stillbirths (Ulizzi and Zonta 2002). 
Socioeconomic and cultural changes, such as a significant rise in the number of 
women who delay childbirth, have recently occurred in many countries and are 
affecting reproduction. In Europe between 1980 and 2004 the average age of mothers at 
first birth increased by about 3 years, and in the case of Spain it reached 4.3 years 
(Billari et al. 2006). This delay is related to the second demographic transition 
(Lesthaeghe 2010), which is due to women’s greater interest in pursuing a professional 
career. 
Since the 1980s assisted reproduction techniques have also contributed to 
reproductive ageing, since older women, mainly primiparous, tend to be well 
represented in the groups that use these techniques. Statistics show that the perinatal 
outcome of pregnancies after such treatments is substantially less successful in 
comparison with those following natural conception (Ombelet et al. 2006). In Spain 
delayed childbearing has increased the proportion of births for primiparous women over 
35 and the frequency of multiple deliveries, due to the use of assisted reproductive 
technology (Fuster et al. 2008).  
Meanwhile, non-Spanish mothers have made an important contribution to total 
births with percentages ranging from 17.22% to 18.92%. The highest percentage 
corresponds to the year 2008 and the lowest to 2012. Compared with native women, 
immigrant women seem to have an increased risk of adverse pregnancy outcomes in 
most European countries (Ekéus et al. 2011). Varea et al. (2012) stated that the growing 
proportion of immigrant mothers in Spain might also have caused a rise in rates for 
certain negative birth outcomes. Stillbirth risk, when viewed based on maternal origin 
or ethnic group, may be greatly affected by socioeconomic status and level of education 
(Luque-Fernández et al. 2012; Reeske et al. 2011). Research studies in the United States 
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(MacDorman et al. 2007), and particularly in Missouri (Sharma et al. 2006), indicate 
that mothers who experienced stillbirth were more likely to be Black American. Rates 
were similar for Hispanic and non-Hispanic Whites, and although the stillbirth rate 
declined from 1990 to 2003 the racial disparity in rates increased (Willinger et al. 
2009). In other findings, immigration on its own can be considered a risk factor for 
pregnancies, due to socio-economic disadvantages and reduced access to obstetric 
monitoring (Forna et al. 2003), resulting in perinatal mortality (Essén et al. 2000). The 
working conditions of immigrants have been found to be less favourable than those of 
the native population. Compared with high-level white-collar workers in Sweden, those 
of a lower social level had an increased risk of stillbirth. This risk also increased in 
Sweden with maternal age (Stephansson et al. 2001). 
Unfavourable working conditions result in low socioeconomic status, which in 
turn results in lower levels of education. Both factors are conducive to an increased risk 
of stillbirth (Ronsmans et al. 2008). Differences among groups defined by level of 
education may be related to the use of health care facilities and differences in diet 
(Olsen and Madsen 1999). Poor nutrition often results in maternal excess weight and 
obesity, with pregnancy complications being more common among overweight and 
obese women (Cnattingius and Stephansson 2002). In general, stillbirth rates rise with 
increasing cases of drug abuse (Aliyu et al. 2007) and such abuse is more prevalent 
among less educated women (Olsen and Madsen 1999; Morgen et al. 2008), those from 
lower social classes being more likely to continue these unhealthy habits during 
pregnancy (Stephansson et al. 2001). The effect of nicotine on birth outcomes consists 
of shorter gestation periods, lower birth-weight, and intrauterine growth restriction 
(Högberg and Cnattingius 2007). Although in developed countries a more efficient 
prevention of pre-natal and neonatal mortality should produce a larger proportion of 
live premature deliveries (Barros et al. 2005), immigrant women compared to natives 
show a lower tendency to indulge in habits that negatively affect the newborn, such as 
the use of tobacco, alcohol, or other drugs (Forna et al. 2003). The time elapsed since 
migration is a variable that is also thought to influence risk outcomes, through different 
degrees of social integration that are then linked to the availability of medical services 
in the receiving country (Acevedo-García et al. 2007; García-Subirats et al. 2011). 
However, in Spain this time effect may have been marginal because health care under 
the Spanish Public Health Service was universal during the period analysed, and access 
to medical services during pregnancy was thus not limited by the mother’s immigrant 
status.  
The increasing contribution of foreign mothers in Spain to total births, and thus to 
a proportionate increase in stillbirth risk, is a recent phenomenon which needs attention. 
Accordingly, the aim of this paper is to determine, in a context of demographic change 
defined by delayed childbearing and fewer pregnancies, the differences in the risk of 
Demographic Research: Volume 31, Article 29 
http://www.demographic-research.org  893 
stillbirth depending on the origin, age, and level of studies of the mother, and on other 
variables such as parity, gender of the foetus, weight at delivery, and weeks of 
gestation.  
 
 
2. Data and method 
The present study is based on information provided by the Spanish National Institute of 
Statistics (INE) consisting of micro-data with one record per delivery. Only single 
deliveries were included in the present analysis to avoid the bias attributable to the 
negative relationship between multiparity and perinatal mortality. 
Stillbirth occurrence was determined from the late foetal deaths defined by the INE 
as death of a potentially viable foetus prior to the complete expulsion or extraction from 
the mother.  
The stillbirth rate was calculated as the number of late foetal deaths per 1000 
deliveries (both live births and foetal deaths). A total of 2,869,329 births occurred in 
Spain from 2007 to 2012. For this period the parents’ level of schooling is reported, in 
addition to their profession. Because registration is required only for deliveries that take 
place after 26 weeks of gestation, underreporting of shorter pregnancies may exist. 
Accordingly, only births of 26 weeks or more were selected.  
 
 
Re-codification of variables 
The present study divides maternal age into 4 categories:  19, 20-29, 30-39, and  40. 
Weight at birth was recorded as very low (<1,500 grams), low (1,500-2,499 grams), and 
normal (≥2,500 grams). Duration of gestation was labelled as early preterm (<32 
weeks), preterm (32-36 weeks), and at term (≥37 weeks). For parity, births were 
classified according to previous births (0 and 1 or more).  
In order to select an indicator of socioeconomic conditions from the INE database, 
in this paper the achieved level of studies was chosen instead of the declared job 
qualification. The latter may be quite different from the actual work being performed, 
especially in the case of immigrants. Information on the maternal level of studies was 
missing in 95,708 deliveries. For the remaining cases, the 10 original categories for the 
level of studies registered by the INE (1= illiterate - 10 = Phd) were reduced to three:  
 
1. < 5years: Illiterate and having attended school for less than 5 years. 
2. Primary-Elementary: Primary and Elementary School. 
3. Secondary-University: Secondary School (up to 18 years) and University 
Studies. 
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The same codification was applied to the father’s level of studies. 
A variable was created (“In couple”) to include both married mothers and women 
engaged in a stable relationship when they delivered. 
Regarding the mother’s origin, two groups were initially defined: Spanish and non-
Spanish. To avoid classifying as “Spanish” those immigrants who had obtained the 
nationality after a certain time of residence, each individual was assigned to one of the 
two groups taking into account only the country of birth instead of nationality. 
Additional analysis was conducted for non-Spanish mothers born in countries 
contributing more than 20,000 deliveries.  
Information was not always available for some variables, such as level of 
education; thus statistical inference was used.  
Multivariate Poisson regression models were used to evaluate the contribution to 
stillbirth risk of variables listed in Table 1 (factors), following the model-building 
process suggested by Hosmer and Lemeshow (2000). Those variables that had only two 
possible values, 0 and 1, were treated as categorical and defined as dummy variables. In 
those cases where three values were possible, such as weight at birth, duration of 
pregnancy, and level of education, two dummy variables were necessary to provide 
three different combinations (0-0, 0-1, 1-0). The reference categories for the dummy 
explanatory variables (factors) are those for which the risk of stillbirth was lowest. The 
assignment was based on the results provided by univariate Poisson regressions that had 
been run previously. Two separate models were used in relation to the mother’s origin 
(Spanish/foreign) to determine whether the variables selected or not selected coincided 
for both groups, as well as the value of the corresponding relative risks in the models. 
The use of separate models based on maternal origin is consistent with Fuster et al. 
(2013), who reported different temporal trends in the average birth weight of children 
born to Spanish and non-Spanish mothers.  
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Table 1: Descriptive statistics for the variables and categories of values 
analysed 
Variable Category 
N Stillbirth rate (X1000) % Category P- 
S/NS S NS S NS p-value S NS 
 
Gender of 
newborn 
male 967572 213363 2.53 4.12 <0.001 51.61 51.67 
0.434 
female 907341 199543 2.48 3.85 <0.001 48.39 48.33 
          
Previous 
deliveries 
0 1020022 209055 2.92 4.62 <0.001 54.40 50.63 
<0.001 
 1  854891 203851 2.02 3.35 <0.001 45.60 49.37 
 
Weeks of 
gestation 
 31 12864 4184 100.43 117.11 <0.001 0.69 1.01 
<0.001 32-36 97802 24543 15.31 21.92 <0.001 5.51 5.94 
 37 1764247 384179 1.08 1.61 <0.001 93.8 93.05 
 
Weight at 
birth 
(grams) 
<1500  11767 3219 93.14 133.58 <0.001 0.64 0.83 
<0.001 1500-2499 99704 18264 11.74 19.92 <0.001 5.43 4.68 
 2500 1726004 368221 1.02 1.52 <0.001 93.93 94.48 
 
Caesarean 
Yes 424883 88168 1.66 2.84 <0.001 22.88 21.63 
<0.001 
No 1432172 319523 2.56 4.08 <0.001 77.12 78.37 
          
Maternal 
age 
 19 37334 18623 3.03 3.92 0.085 1.99 4.51 
<0.001 
20-29 478437 208294 2.52 3.47 <0.001 25.52 50.45 
30-39 1266575 171721 2.39 4.30 <0.001 67.55 41.59 
 40 92567 14268 3.85 8.13 <0.001 4.94 3.46 
          
In couple 
Yes 1560689 329172 2.08 3.02 <0.001 83.66 80.37 
<0.001 
No 304850 80404 4.63 7.87 <0.001 16.34 19.63 
          
Mother’s 
schooling 
level 
< 5 years 11709 46531 5.55 4.49 0.134 0.65 12.32 
<0.001 Primary 560379 182834 2.22 2.41 0.153 30.88 48.43 
Secondary  1242472 148186 1.31 1.55 0.017 68.47 39.25 
          
Father’s 
schooling 
level 
< 5 years 16552 40693 3.14 3.71 0.314 0.94 11.37 
<0.001 Primary 686266 177823 1.90 2.34 <0.001 38.95 49.69 
Secondary  1059257 139321 1.38 1.73 <0.001 60.11 38.93 
          
Father’s 
country of 
birth 
Spain 1767401 100951 2.31 2.80 0.002 94.27 24.45 
<0.001 
Non-Spain 107512 311955 5.66 4.38 <0.001 5.73 75.55 
 
Sample size (N). Left: stillbirth rate (per 1000) for Spanish (S) and non-Spanish (NS) and P-value for mortality category (S vs. NS). 
Right: Percentage of each category for the different variables. P values resulting from the comparison of distributions between S 
and NS groups (P-S/NS). Primary: primary + elementary; Secondary: secondary + University.  
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3. Results  
From a total of 2,287,819 single deliveries that met the requirements for analysis, 
412,906 (18.05%) corresponded to non-Spanish mothers. The number of stillbirths for 
foreign mothers was 1,649, with a stillbirth rate (3.99 per 1000) that surpassed the 
national average (2.77 per 1000), while the Spanish rate was below average (2.51 per 
1000). The differences in rates between the two groups were found to be significant 
(p<0.001).  
Figure 1 displays the yearly change in the stillbirth rate from 2007 to 2012. This 
figure shows that mothers born abroad made a greater contribution to the average rate 
than Spanish mothers, which reached its peak in 2011. For the country as a whole, rates 
remained rather stable.  
 
Figure 1: Yearly variation of stillbirth rates (X1000) in Spain overall, and 
according to the mother’s origin (Spanish and foreign) 
 
Stillbirth rates for Spanish and foreign mothers, relative to a set of variables and to 
the categories of values considered for each group, can be found in the central columns 
of Table 1. Some differences regarding maternal and paternal origin are of interest: all 
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stillbirth rates in this table are higher in the foreign group. The only exceptions are 
when the Spanish mother’s level of education is below primary-elementary, and when 
the father’s country of birth is non-Spanish.  
The results of Table 1 indicate that male stillbirth rates surpass female rates. Both 
rates are higher for the foreign group than for the Spanish group. Stillbirths are more 
frequent among primiparous women than for those who have had previous deliveries, 
the increase being similar for Spanish and foreign mothers. Stillbirth rates are high 
when the gestation period is short, a phenomenon more apparent in non-Spanish 
mothers (<32 weeks) than in Spanish. Regardless of the mother’s country of birth, 
stillbirths are associated with low weight at birth, but for each category of weight the 
rates among the non-Spanish group surpass those of the Spanish. In the case of 
Caesarean deliveries a lower incidence of stillbirths is observed, mostly among the 
Spanish mothers. With regard to maternal age, rates increase with age for those over 30 
in the non-Spanish group, and over 40 for the Spanish. Delivery by mothers in couples 
is related to lower stillbirth rates, a situation more frequent among the Spanish mothers. 
Women who have attended school for less than 5 years show a high stillbirth rate, but 
this is even more apparent for the Spanish group. This is one of the few categories 
where the rates are higher for Spanish than for foreign mothers. However, differences 
are statistically significant only for secondary or further education. With respect to the 
father’s level of education, risk of stillbirth is higher for the non-Spanish than for the 
Spanish group. In both groups when the father has <5 years of schooling the rates are 
higher, and a slightly greater stillbirth rate was found for non-Spanish fathers than for 
Spanish fathers with secondary-university education. Except for the category <5 years, 
the differences are significant. When the father’s country of birth is non-Spanish, this 
relates unfavourably to stillbirth.  
Part of the differences observed in stillbirth rates between Spanish and non-
Spanish mothers could be explained by the different distribution of deliveries in each 
category with regard to maternal origin (Table 1, right). With the exception of the 
gender of the newborn, when considering maternal origin, differences in the distribution 
of all variables are statistically significant (p-values <0.001).  
First deliveries are more abundant in the Spanish group (54.40%) than in the non-
Spanish (50.63%). The incidence of stillborns of <32 weeks plus 32-36 weeks (6.95%) 
is greater for non-Spanish than for Spanish mothers (6.2%). The percentage of babies 
weighing less than 1,500 grams was 0.64% for Spanish mothers, while for non-Spanish 
it was 0.83%. Caesarean deliveries occur slightly more frequently among the Spanish 
(22.88%) than the foreign mothers (21.63%). The distribution of ages at birth differs in 
relation to the mother’s origin: percentages of extreme ages (<20 years) are lower for 
the Spanish mothers (1.99%) than for the non-Spanish (4.51%), and more Spanish 
mothers deliver while in a couple (83.66%) than in the case of the foreign mothers 
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(80.37%). With respect to educational level, there are fewer births (0.65%) from 
Spanish mothers with low schooling (the category in which the stillbirth risk is higher) 
than in the non-Spanish (12.32%) group. The same occurs for level of studies 2 
(primary and elementary): 38.95% in the Spanish group in comparison to 49.69% in the 
foreign group. With regard to the father’s schooling, those with the lowest level of 
studies represent only 0.94% (Spanish mothers) while for foreign mothers the value 
increases to 11.37%. For the primary and elementary level of studies the corresponding 
figures are 38.95% and 49.69%. Homogamy with regard to parental origin is found: 
most immigrant mothers are in a couple with non-Spanish fathers (75.55%), while 
94.27% of Spanish mothers have a Spanish male partner.  
 
 
3.1 Regression analysis 
Univariate models (findings not shown) were applied separately for Spanish and non-
Spanish mothers for the whole set of variables and their categories, with the results 
found to be significant (p <0.001). However, in the particular case of maternal age, for 
the Spanish mothers the comparison of categories 20-29 and 30-39 was not 
significantly different (p = 0.129), while for the foreign group the same occurred for the 
categories <19 and 20-29 (p = 0.317). Because of this, maternal ages were re-
categorised as shown in the final multivariate Poisson regression models appearing in 
Table 2. This Table displays the values of the exponential coefficients (relative risks) 
given by the models and their confidence intervals, for Spanish (S) and foreign mothers 
(NS) for the variables that are significant in the multivariate models.  
In Table 2, Caesarean deliveries, mother’s age, weeks of gestation, weight at birth, 
and maternal educational level are selected both for the Spanish and the non-Spanish 
mothers. The relationship status (in a couple) and the father’s nationality are significant 
only for the non-Spanish mothers, for whom the stillbirth risk increases 1.311 times 
when they are not in a couple and 1.327 times when the father is non-Spanish in 
comparison to Spanish. Contrarily, previous births (parity) relate significantly to the 
stillbirth risk for the Spanish mothers only. The risk is 1.153 times greater in first 
deliveries than in second or subsequent parities. Concerning maternal age, which is 
selected for Spanish and foreign mothers, the relative risk is higher for ages over 40 
regardless of maternal origin, but the category with lowest risk does not coincide 
(Spanish: 20-39 years; non-Spanish: <30). The variable “weeks of gestation” is selected 
irrespective of the mother’s origin but the risk of stillbirth differs between the 
categories <32 weeks and ≥37 according to origin: 15.025 for Spanish, 8.319 for non-
Spanish. Weight at birth is included in the model for both groups of mothers, but the 
relative risks of categories regarding the reference (≥2500 grams) are quite different 
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when the birth weight is <1500 grams (Spanish: 14.154; non-Spanish: 21.367). 
Concerning the mother’s education level, which is significant for any maternal origin, 
the relative risk of mothers with less than 5 years of schooling is, in relation to 
secondary and university studies (category 3), higher for the Spanish mothers (2.998) 
than for the non-Spanish (2.436).  
 
Table 2: Multivariate Poisson regression. Adjusted relative risks of stillbirth 
Variable Category 
Adjusted RR 95% CI 
S NS S NS 
      
Maternal age 
   S    NS     
 19  30-39 1.248 1.348 (1.036 - 1.505) (1.157 - 1.572) 
 40  40 1.586 2.099 (1.424 - 1.767) (1.567 - 2.813) 
20-39 
(reference) 
 29 
(reference) 
1.000 1.000 
  
      
Previous 
births 
    0 1.153  (1.064 - 1.249) - 
 1 (reference) 1.000    
      
Weeks of 
gestation 
≤31 15.025 8.319 (12.618 - 17.892) (6.079 - 11.385) 
32-36 6.362 6.714 (5.638 - 7.179) (5.372 - 8.390) 
 37 (reference) 1.000 1.000   
      
Weight at 
birth (grams) 
<1500 14.154 21.367 (11.887 - 16.854) (15.848 - 28.810) 
1500-2499 3.812 4.298 (3.372 - 4.309) (3.411 - 5.416) 
 2500 (reference) 1.000 1.000   
      
Mother’s 
study level 
<5 years 2.998 2.436 (2.296 - 3.917) (1.969 - 3.012) 
Primary 1.481 1.437 (1.367 - 1.605) (1.204 - 1.716) 
Secondary (reference) 1.000 1.000   
      
Caesarean 
No 3.356 3.439 (3.014 - 3.736) (2.793 - 4.235) 
Yes (reference) 1.000 1.000   
      
In couple 
No - 1.311 - (1.107 - 1.553) 
Yes (reference)  1.000   
      
Father’s 
Country 
Non-Spain - 1.327 - (1.090 - 1.615) 
Spain (reference)  1.000   
 
Relative stillbirth risk (RR) and 95% confidence interval (CI). Only significant RR (p < 0.001) and the corresponding CI are displayed. 
Spanish (S) and non-Spanish (NS). In parenthesis the category of reference. Primary: primary + elementary: Secondary: 
secondary + University.  
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3.2 Maternal origin 
To explore possible heterogeneity in the non-Spanish immigrant category, a study was 
made of those countries of origin with over 20,000 deliveries in the years under study: 
Morocco (87,201), Romania (53,958), Ecuador (33,587), Bolivia (22,680), and 
Colombia (22,418). For these countries the differences in the respective average 
stillbirth rates (5.87, 3.15, 3.48, 3.09, and 2.41 per 1000 deliveries) are significant (P 
<0.001). The distribution of the categories of values for independent variables 
according to the mother’s country (Table 3) is statistically significant (all p-values 
<0.001). This Table shows that, in comparison to the other countries, women born in 
Romania have more children at younger ages (<30 years), accounting for 67.68%, the 
percentage of primiparous mothers is higher, and the proportions of shorter gestations 
and low birth weights are elevated. However, the incidence of stillbirths is surpassed by 
Morocco and Ecuador. 1.25% of Romanian mothers are over the age of 40, a value that 
is lower than in the other countries. In the Romanian group the highest percentages of 
primiparous mothers respond to a low mean age at first birth in comparison to the 
Moroccan and Ecuadorian nationalities. The distribution of weeks of gestation is similar 
in the five groups, which indicates that this is not conditioned by the cultural 
characteristics of the mothers.  
 
Table 3: Percentage of newborns in each category for the different variables 
in the five selected countries of origin for non-Spanish mothers 
  Mother’s country of birth 
Variable Category 
Morocco Romania Ecuador Bolivia Colombia 
N % N % N % N % N % 
            
Previous 
deliveries 
0 38442 44.1 3349888 62.1 13706 40.8 10584 46.7 11453 51.1 
 1 48759 55.9 20460 37.9 19881 59.2 12096 53.3 10965 48.9 
            
Weeks of 
gestation 
 31 773 0.9 730 1.4 347 1.0 211 0.9 201 0.9 
32-36 4898 5.6 3883 7.2 2019 6.0 1440 6.3 1290 5.8 
≥37 81530 93.5 49345 91.5 31221 93.0 21029 92.7 20927 93.3 
            
Weight at birth 
<1500 590 0.7 530 1.0 245 0.8 157 0.7 157 0.7 
1500-2499 3329 4.1 2904 5.7 1435 4.7 689 3.3 950 4.4 
≥2500 74416 95.2 47961 93.3 29117 94.5 20346 96.0 20377 94.8 
            
Caesarean 
No 68771 79.9 43985 82.4 25841 78.1 16905 75.8 16947 76.5 
Yes 17270 20.1 9368 17.6 7265 21.9 5408 24.2 5204 23.5 
            
Maternal age 
 19 3863 4.4 3370 6.2 3084 9.2 1074 4.7 1832 8.2 
20-29 48388 55.5 33146 61.4 16275 48.5 12787 56.4 9903 44.2 
30-39 31170 35.7 16770 31.1 13107 39.0 8277 36.5 9747 43.5 
 40 3780 4.3 672 1.2 1121 3.3 542 2.4 936 4.2 
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Table 3: (Continued) 
  Mother’s country of birth 
Variable Category 
Morocco Romania Ecuador Bolivia Colombia 
N % N % N % N % N % 
            
In couple No 8797 10.2 9391 17.5 9606 28.9 6049 26.8 6096 27.4 
 Yes 77664 89.8 44164 82.5 23645 71.1 16510 73.2 16117 72.6 
            
Mother’s 
schooling level 
< 5 years 29873 37.7 3004 6.1 683 2.19 800 3.81 198 0.9 
Primary 38693 48.8 29125 59.4 20466 65.78 12694 60.52 10805 51.1 
Second. 10757 13.6 16929 34.5 9964 32.02 7482 35.67 10132 47.9 
            
Father’s 
schooling level 
< 5 years 25909 33.09 2483 5.3 647 2.3 574 3.0 259 1.4 
Primary 38992 49.65 28867 61.2 18287 65.2 11301 59.6 9886 51.7 
Second. 13636 17.46 15787 33.5 9121 32.5 7098 37.4 8985 47.0 
            
Father’s country 
of birth 
Spain 9254 10.61 7464 13.8 7746 23.1 3230 14.2 8282 36.9 
Non-Spain 77947 89.49 46494 86.2 25841 76.9 19450 85.8 14136 63.1 
 
N (total deliveries), % (percentage of N), Primary (primary + elementary), Second. (secondary + University). All P-values for inter-
country distribution comparisons for each variable are significant (P <0.001).  
 
 
4. Discussion 
After a review of the literature on perinatal health outcomes among migrants in western 
industrialized countries, Gissler et al. (2009) reported that stillbirth risk among babies 
born to migrants is not consistently higher than those born to natives. In the present 
study, however, the stillbirth rate for non-Spanish mothers is greater than for Spanish 
(3.99 and 2.51 per 1000, respectively), and both groups approached the 3-4 x 1000 
range reported for some European and North American countries (Woods 2008).  
Differences between Spanish and non-Spanish mothers shown in Table 1 relate to 
maternal age, the duration of gestation, birth weight, gender, parity, and parental level 
of studies. Most of these factors have values that would seem to predict a higher 
stillbirth rate for the non-Spanish. Thus, the percentage of births corresponding to 
mothers over 30 years of age in the Spanish group, which is 72.49%, surpasses that of 
the non-Spanish (45.05%). Until recently two-thirds of stillbirths were categorised as 
unexplained, but now many of them are related to previous intrauterine growth 
retardation associated with placental pathology (Gardosi et al. 2013).  
Given that a unique regression model including the mother’s origin as an 
explanatory variable showed significant terms of interaction between the mother’s 
origin and the explicative variables, making the interpretation of the results less 
immediate, the separation applied in the present analysis between Spanish and non-
Spanish mothers constitutes an advantage. Moreover, in contrast to other studies in 
which foreign mothers were analysed based on the continent where they were born, 
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such as that of Luque et al. (2012), merging them into a single group (non-Spanish) has 
permitted us to learn about the influence of each variable on specific categories of 
values. For example, higher stillbirth risk associated with short gestation periods (<32 
weeks) was more evident for non-Spanish mothers than for Spanish (15.025 for 
Spanish; 8.316 for the non-Spanish). A possible explanation for this is the statistically 
different (p <0.001) mean birth weight for children of less than 32 weeks: those born to 
Spanish mothers weighed 1617.94 grams but for the non-Spanish mothers the average 
was 1669.18 grams.  
Regardless of the mother’s country of birth, low weight at birth is a causal factor 
of stillbirth (Table 2), but for each category of weight the rates among the non-Spanish 
surpass those of the Spanish group. The relative risks of categories when compared to 
the reference group (  2500 grams) are quite different when weight is <1500 grams 
(Spanish: 14.154; non-Spanish: 21.317). This result is the opposite of that indicated for 
weeks of gestation, where the risk was higher for the Spanish mothers. A possible 
explanation of this fact is that the duration of gestation in children of less than 1500 
grams differs statistically (p <0.001) by maternal origin (Spanish: 31.37 weeks; non-
Spanish: 30.87). However, in the case of the Ecuadorian mothers the stillbirth rate is 
low and close to that of the Spanish group, a result comparable to that reported for the 
United States and known as the Hispanic or Latino Epidemiologic Paradox (Hummer et 
al. 2007), consisting of fewer pregnancy complications in foreign-born women than 
those born in the United States.  
Foetal gender differences in stillbirth rates are unfavourable for males, mostly in 
the non-Spanish category. Slight differences for male/female stillborns have been 
reported for all factors related to survival, such as mother’s age, education, birth order, 
and length of gestation. It has been suggested that the comparatively large number of 
male stillbirths may be related to side effects caused by the greater average size of 
males (Smith 2000).  
Obstetric complications are more frequent at first delivery and primiparous 
mothers are also at a higher risk of delivering low birth weight infants and intrauterine-
growth-restricted infants (Cowden and Funkhouser 2001). In the present analysis, a 
greater stillbirth risk was found for women who had no previous deliveries than for 
those who had previously had children.  
According to Varea et al. (2012), Caesarean section interventions are associated 
with more frequent low birth-weight babies. In our analysis, which considers only 
single deliveries, after adjusting by weight at birth and duration of gestation, Caesareans 
were approximately as frequent among the Spanish mothers as the non-Spanish. This 
result is consistent with both groups of mothers having similar access to the Spanish 
public health system.  
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The trend of delayed childbearing in developed countries has become predominant 
mostly among women choosing to complete an advanced education, which in many 
cases means a voluntary postponing of pregnancies for personal or professional reasons 
(Billari et al. 2006). Late childbearing also causes a greater demand for reproductive 
treatments that significantly increase the risk of stillbirths (Wisborg et al. 2010). 
Teenage mothers are more numerous among the non-Spanish and are usually 
unmarried. Mohsin et al. (2006) indicated that adolescent pregnancies are often 
unwanted; adolescents are frequently late in seeking prenatal care and are more likely to 
have low birth weight and preterm babies, which are both causally related to stillbirths. 
The observed differences in the stillbirth rate among women of other groups of non-
Spanish mothers - Moroccan, Romanian, Ecuadorian, Bolivian and Colombian - may 
respond, when delivering in Spain, to replication of the reproductive patterns existing in 
their respective countries of origin, mostly affecting age at first birth and type of mating 
(Colantonio et al. 2014).  
The non-Spanish mothers constitute an ethnically heterogeneous group. Although 
the biological characteristics of an ethnic group may influence birth weight and 
stillbirths, the INE database provides information exclusively on the country of birth, 
which in many cases in no way reveals ethnicity. For example, an immigrant from 
Ecuador may be an autochthonous Amerindian or of Caucasoid origin; a Romanian may 
belong to the European Caucasoid stock or, in the case of the gypsies from Romania, 
have a remote origin in India. Moroccans, Romanians, Ecuadorians, Bolivians, and 
Colombians show significant variation in their respective stillbirth rates as well as in 
other variables (Table 3). Young Romanian maternal ages and first parities are 
comparatively more frequent than in the Spanish group, while the proportion of 
prematurity and low birth weight is slightly higher, which could raise stillbirth risks. 
Because of the of lack of records indicating the parental ethnic group or estimations of 
the fraction of deliveries attended under the public health system, the contribution of 
Romanian gypsies to the deliveries assigned to Romania as the maternal country of 
origin remains unknown. In the Romanian group the highest percentages of primiparous 
women respond to a low mean age at birth (27.15 years) in comparison to Moroccan, 
Bolivian, Colombian, and Ecuadorian women. The distribution of weeks of gestation is 
very similar in the five groups, which indicates that range of gestation is not 
conditioned by the cultural characteristics of the mothers.  
Population-covering records in the period 1981-2003 informed of higher relative 
risk of stillbirth for 3 of the 5 largest ethnic minorities residing in Denmark (Villadsen 
et al. 2009). This higher risk could not be attributed to unfavourable socioeconomic 
conditions. In Brussels, patterns of inequalities in perinatal mortality and causes of 
perinatal deaths vary according to nationality: perinatal mortality is higher in particular 
ethnic groups independent of their socioeconomic status and maternal characteristics 
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(Racape et al. 2010). Contrarily, according to Luque-Fernández et al. (2013), mothers 
residing in Spanish regions with high unemployment have a greater chance of 
delivering a stillborn baby. A meta-analysis by Villadsen et al. (2010) on Turkish 
immigrants residing in nine European countries suggested that preventable society-
specific determinants are important for early-life mortality in Turkish migrants in 
Europe, and that an active integration policy is consistent with a favourable neonatal 
mortality outcome in continental Europe, but not with patterns in Scandinavia and the 
UK.  
In Spain, regardless of the mother’s immigrant condition, access to medical 
services during pregnancy is not limited by the Spanish Public Health Service, and this 
open service may have softened the negative effects of adverse socioeconomic 
conditions. The mother’s level of schooling, as an indicator of unfavourable 
socioeconomic conditions, appears as one of the most important socio-cultural 
variables. The relationship between achieved level of studies and stillbirths varies 
depending on maternal age. This is significant, considering the increased proportion of 
older primiparous mothers in Spain who, despite social and medical advances, deliver a 
higher number of premature and low weight babies, thus increasing stillbirth risk. 
Spanish women with limited schooling (less than 5 years) show a higher risk of 
stillbirth than the non-Spanish. This finding is possibly related to the fact that in Spain 
women with less than 5 years of schooling come from very low socioeconomic 
segments of the population.  
The present analysis is limited by the fact that no information was available with 
regard to smoking habits. Indirect knowledge may be derived from studies based on 
hospital data, such as that of Sánchez Bayle et al. (2008) who reported more Spanish 
women smoking before and during pregnancy than immigrant mothers. Also Delgado 
Peña et al. (2012) observed that 23% of Spanish women smoke during pregnancy in 
comparison to 11% of foreign women. Nicotine-addicted mothers tended to be younger 
and of lower educational level than non-smokers. These results coincide with those of 
Villalbí et al. (2007). According to these authors, fewer women with higher educational 
levels and from families with non-manual jobs smoked, as was also the case with 
immigrants, those planning their pregnancy, and women whose partners did not smoke.  
Another limitation of the present study is the fact that the INE database does not 
provide information on the time of residence in the country of immigration, which is 
considered a factor that can reduce the differences in risk of stillbirth between native 
and foreign mothers (Acevedo-García et al. 2007).  
The socio-economic situation of the mothers, as measured by disposable income, 
does not explain many of the disparities in risk of stillbirth, and increased economic 
support is not a successful road to lower stillbirths among immigrant women (Ekéus et 
al. 2011). However, the present study provides evidence that the recent migratory 
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process in Spain, in association with differential cultural and reproductive maternal 
characteristics, affects the risk of stillbirth, influenced by the existing relationship 
between stillbirths and the mother’s age as well as other maternal variables. This 
conclusion is supported by multivariate Poisson regressions, the results of which, while 
being mostly similar for Spanish and non-Spanish mothers, reveal several differentials 
related to stillbirth risk. Variables that have a confirmed influence on stillbirth risk, 
such as weight at birth, duration of gestation, mother’s age, limited schooling, etc., 
express that influence differently in the Spanish and non-Spanish groups, despite both 
having similar access to the public health system.  
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